During polyploidization the megakaryocyte (MK) undergoes endomitosis, which involves skipping late anaphase and cytokinesis. 1, 2 As a regulator of anaphase and cytokinesis, our laboratory implicated survivin in this process due to the absence of survivin protein in endomitotic mouse MKs, 3 which are typically of high ploidy. Gurbuxani et al 4 also noted survivin's down-regulation at the mRNA level as well as absence at the protein level in mouse MKs. In contrast, Geddis et al 5 and Lordier et al 6 reported normal midzone localization of survivin during anaphase in human MKs (typically of low ploidy).
Upon further investigation of survivin in the MK lineage in vivo, 7 we re-examined survivin expression and localization using a new antibody and a more sensitive technique. Although the intensity of staining (reflective of survivin expression) was variable in MKs of the same preparations (from dim to strong), survivin was clearly observed on regions of microtubule attachment to chromosomes throughout endomitosis of murine MKs, but seldom localized to midzone microtubule spindles of high-ploidy MKs ( Figure  1A -B). Remaining discrepancies in survivin localization during MK endomitosis in mouse and human cultures may be attributed to inherent differences between these systems, such as their different ploidy levels at which they are being reported, and/or less pronounced midzone territories during anaphase in mouse MKs compared with human MKs. Human survivin has been shown to be a critical component of midzone assembly/stabilization in normally dividing cells, 8 and several signals may regulate its localization. Survivin is clearly localized to the chromosomes in a majority of the high-ploidy (8N and higher) mouse MKs in anaphase. As to low-ploidy MKs, we noted this mislocalization in rare 4N cells ( Figure 1C ), but not enough cells were visualized at this state to drive a concrete conclusion. Proper staining of survivin was detected at midzones in control mouse NIH 3T3 diploid cells ( Figure 1D ). Hence, we conclude that survivin fails to fully translocate into the midzone in most mouse MKs. This failure may lead to its gradual degradation and low-level detection. Forced expression of survivin in the MK lineage in mouse did not result in decreased MK polyploidy 7 ; however, in these studies ectopically expressed survivin was not observed to localize to midzone territories (D.J.M. and K.R., unpublished data, October 2007).
Together, these findings support the notion that regulation of survivin during MK endomitosis may be critically controlled at the localization level, as also indicated by Vong et al, 9 who detail a highly dynamic and balanced mechanism for localization of survivin to the centromeres during prophase and metaphase in human and mouse cell lines. Improper survivin localization during anaphase could be a primary or secondary regulatory point, restricting complete midzone formation and cytokinesis in polyploidizing MKs. Mouse bone marrow cells were cultured in IMDM supplemented with 10% FBS, 1% penicillin/streptomycin, and 25 ng/mL thrombopoietin for 3 days. For immunostaining, cytospun cells were fixed in 4% fresh paraformaldehyde at 4°C overnight, washed with buffer and permeabilized with 0.25% Triton X-100 in PBS for 20 minutes at room temperature. Slides were blocked with 3% bovine serum albumin in PBS for 60 minutes at room temperature followed by overnight incubation with primary antibodies (full-length polyclonal antibody to survivin, sc-10811, 1:250 dilution; ␣-tubulin [Sigma-Aldrich], 1:600 dilution) in staining buffer (0.5% BSA, PBS, 0.25% Triton X-100) at 4°C. After 3 washes with 0.25% Triton X-100 in PBS, slides were incubated with appropriate secondary antibodies (red signal for survivin and green for ␣-tubulin), washed, and then stained with DAPI (blue) to visualize chromosomes. To the editor:
Homozygous deletion of the major alpha-globin regulatory element (MCS-R2) responsible for a severe case of hemoglobin H disease
Alpha-thalassemia commonly results from deletions or point mutations in one or both alpha-globin genes, located on chromosome 16p13.3. Rarely, alpha-thalassemia is caused by deletions in a region, located 30 to 70 kb upstream of the alpha-globin genes, containing 4 remote, multispecies conserved sequences (MCS-R 1-4), required to regulate alpha-globin expression. 1 Natural deletions in humans, analysis of interspecific hybrids, stable transfectants, and studies of transgenic mice indicate that deletion of MCS-R 2 leads to almost complete down-regulation of alphagene expression. 2, 3 Hemoglobin H (HbH) disease, the clinically significant intermediate form of alpha-thalassemia, is characterized by mild to moderate (sometime severe) microcytic, hypochromic hemolytic anemia, jaundice, hepatosplenomegaly, and occasionally mild 16 (p16.3) . The common deletion or nondeletion defects in the proband and in his parents, and the presence of hyper-unstable alpha-globin variants were excluded with conventional DNA analysis technique (GAP-PCR and alpha-gene sequencing). Multiplex ligation-dependent probe amplification (MLPA) of the extended alpha-globin gene cluster using a set of 25 probes covering a region of 170 kb in the alpha-cluster (MRC-Holland) 4 detected the deletion of the 2 MCS-R2 region probes (coordinates ligation site 103553-54 and 103712-13, respectively) in homozygosity in the proband, suggesting the complete lack of MCS-R2 region, and in heterozygosity in his parents. In the proband and in his father, MLPA analysis revealed a deletion extending up to the first telomeric probe (coordinates ligation site 43321-22), located on POL3K gene, suggesting the removal of the telomere. 10 Family segregation studies of SNPs along the telomeric region of chromosome 16 (coordinates from 41263 to 127429, according GenBank accession number AE006462.1) showed in the father an apparent homozygosity and absence of Mendelian segregation for rs216590 (coord 41263) and for rs2238368 (coord 110328) polymorphisms, whereas the rs2562189 (coord 127429) was heterozygous. These data are indicative of a deletion extending at least from the telomere to rs2238368 (coord 110328), which caused the loss of MCS-R1, MCS-R2, and MCS-R3 regions. We could not define the centromeric breakpoint of the deletion. The same deletion was identified in the paternal grandmother. In the mother, heterozygosity for rs12927713 (coord 92220) and rs22388368 (coord 110328) suggested a smaller deletion. The direct sequencing of the rearranged fragment, obtained with a GAP-PCR using 2 primers flanking the deletion, allowed us to exactly define the extension (3361 bp), the breakpoints (5Ј at 103192/3 and 3Ј at 106553/4 position), and the presence of 39 orphan nucleotides.
